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(54) FORMATION OF PATTERN OF DISPLAY PANEL 
(11) 2-144523 (A) (43) 4.6.1990 (19) JP 

(21) Appl. No. 63-298738 (22) 26.11.1988 

(71) MITSUBISHI ELECTRIC CORP (72) YASUO KAWASHIMA(l) 
(51) Int. Cl 5 . G02F1/1345.G02F1/13.G02F1/153 


V- 


PURPOSE: To reduce wiring resistance without spoiling the adhesion to a transpar¬ 
ent conductive film and to make a solder connection by forming a nickel- 
phosphorus plating film, a copper plating film, and a gold plating film in order 
on a transparent conductive film pattern. 

CONSTITUTION: On the transparent conductive pattern 2, the nickel-phosphorus 
plating film 3 as a 1st layer, the 2nd copper plating film 7 as a 2nd layer, 
and the gold plating film 8 as a 3rd layer are formed. Namely, the nickel- 
phosphorus plating film 3 improves the adhesion to the transparent conductive 
film, the copper plating film 7 reduces conductor pattern resistance, and the 
gold plating film 8 which improves solder wettability is formed thereupon. 
Consequently, the wiring pattern resistance is reduced without spoiling the 
adhesion to the transparent conductive film as a base and the high-reliability, 
low-cost pattern which can be soldered is obtained. 


(54) SPATIAL OPTICAL MODULATING ELEMENT AND NEURAL NETWORK 
CIRCUIT 

(11) 2-144524 (A) (43) 4.6.1990 (19) JP 

(21) Appl. No. 63-298701 (22) 25.11.1988 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) KOJI AKIYAMA(3) 

(51) Int. Cl 5 . G02Fl/135,G02F3/00,G06El/00,G06F15/70//G06F15/18 

PURPOSE: To reduce the light intensity loss of transmitted light and enable operation 
with fine signal line even with transmission type structure by connecting a 
photoconductive layer which is sandwiched between conductive electrodes in series 
to a liquid crystal cell formed by sandwiching a liquid crystal layer between opposite 
conductive electrodes. 

CONSTITUTION: The photoconductive layer 103 sandwiched between the conductive 
electrodes 102 and 104 and the liquid crystal cell formed by sandwiching the liquid 
crystal layer 109 between the opposite conductive electrodes 107 are connected in 
series to reduce the film thickness of the photoconductive layer 103 and reduce the 
area, thereby reducing the electrostatic capacity of the photoconductive layer 103 
almost to the electrostatic capacity of the liquid crystal layer 109. Therefore, the 
film thickness of the photoconductive layer 103 decreases and the area of the 
photoconductive layer 103 in the area of the liquid crystal cell decreases. Consequently, 
the ratio of the absorption of incident light by the photoconductive layer 103 is made 
extremely small regardless of the transmission type to enable the operation even 
if the electric field in the photoconductive layer is intense and the incident light intensi¬ 
ty is very small. 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(11) 2-144525 (A) (43) 4.6.1990 (19) JP 

(21) Appl. No. 63-298224 (22) 28.11.1988 
(71) TOSHIBA CORP (72) JUNJI KONDO 
51) Int. Cl 5 . G02F1/136,G02F1/1335 


a: AC voltage V 


■* 


V PURPOSE: To obtain good image quality without being affected by external 
I light from a back light by forming a light shielding layer as a black matrix 

into a three-layered structure consisting of a metal oxide film/metallic film/metal 
oxide film and forming the uppermost layer and the lowermost layer into the 
metal oxide films. 

CONSTITUTION: This display device has the 1st substrate 1 on which picture 
elements consisting of thin-film elements and picture element electrodes 8 are 
disposed in a matrix shape, the 2nd substrate 10 on which a counter electrode 
12 and the light shielding layer 11 having the prescribed apertures corresponding 
to the picture element electrodes 8 are formed, a liquid crystal display device 
14 which crimps the 1st and 2nd substrates 1, 10 in a spacing, and an illuminat¬ 
ing means 15 which irradiates the liquid crystal display element 14. The light 
shielding layer 11 has the three-layered structure consisting of the metal oxide 
film/metallic film/metal oxide film, in addition, the uppermost layer and the 
lowermost layer consist of the metal oxide films as antireflection films. The 
reflected light from the outside generated by the light shielding layer 11 is 
suppressed in this way even if either of the 1st and 2nd substrates is used as 
an observation surface for display. 
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2: gate electrode. 3: gate insulation film, 4: semi conductor 
layer, 5: drain electrode, 6: source electrode. 9: protective 
film, 11a.lie: metal oxide film, lib: metallic film. 13: 
liquid crystal layer 
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